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ASPeCt Southern Ocean sea ice

thickness data: sparse but valuable
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[Worby et al., JGR, 2008]



ASPeCt Southern Ocean sea ice

thickness data: sparse but valuable
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Assessment of two reanalyses

Long name Ocean ReAnalysis, German contribution of Ensemble sea ice data
Pilot, version 5 the Estimating the assimilation
Circulation and Climate
of the Ocean project

Reference Zuo et al., Clim. Dyn., Kohl, Q.J.R. Met. Soc., Massonnet et al., Oc.
2015 2015 Mod., 2013

Period 1979-2012 1948-2011 1980-2008

Resolution ORCAOQ025L75 0.3-1° ORCAZ2 (~2°)
(~0.25°)

Ocean & ice NEMO - LIM2 MitGCM NEMO-LIM2

model

Data assimilated EN3T & S, AVISO EN4 T&S, AVISO SLA, OSI-SAF SIC

SLA, SIC, OSTIA SST HadISST, WOA clim
T&S, GOCO MDT

Method of 3D-Var FGAT, static 4D-Var EnKF
assimilation BCM
Atmospheric ERA-Interim NCEP-1 NCEP

| forcing



The ensemble Kalman filter

IS a forecast-analysis method

x2 = xt + K (d - Hx")

Forecast Observations

Analysis Kalman gain

(NEMO-LIM2) Global, daily sea-
ice concentrations
(OSI-SAF)
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Mean bias in simulated thickness
against ASPeCt data [Worby et al., 2008]
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Trends In Southern Ocean sea ice thickness

1980-2008 linear trend in cm/decade
reconstructed sea ice thickness +10

+5

significant, 20
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The global increase in volume
should be analyzed
at the regional scale first

Regional signed responses
are a result of regional dynamical
and thermodynamical processes

[Holland et al., 2012; Bromwich et al., 2012;
Liu et al., 2004; Lefebvre and Goosse, 2008]



Along-track comparison
of ASPeCt with ORAP5
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Along-track comparison
of ASPeCt with GECCO2




Mean bhias 39 cm 31 cm 24 cm
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Evaluation of Southern Ocean
currents
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Mean Sea Surface Height relative to Geoid o) B E ST iR

Satellite altimetry data

NEMO3 + 3D-VAR FGAT mode
AVISO mean SSH (Jan 1993, Dec 2010)

[m] ORAS4 mean SSH (Jan 1993, Dec 2010) [m]
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Stand. Dev. of Sea Surface Height
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Satellite altimetry data

AVISO SSH stand. dev. (Jan 1993, Dec 2010)
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NEMO3 + 3D-VAR FGAT mode
ORAS4 SSH stand. dev. (Jan 1993, Dec 2010)
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Mean Ocean Surface Velocity

Satellite-derived surface velocity

OSCAR mean (u, v, ) flow (Jan 1993, Dec 2010) —> 0.250 m/s
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Ocean Surface Current Analysis — Real time (OSCAR)
- global ocean surface currents derived from
satellite altimeter and scatterometer data
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Mean Ocean Surface Speed

Satellite-derived surface speed

OSCAR mean surface speed (Jan 1993, Dec 2010)
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Ocean Surface Current Analysis — Real time (OSCAR)
- global ocean surface currents derived from
satellite altimeter and scatterometer data
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NEMO3 + 3D-VAR FGAT mode
ORAS4 mean surface speed (Jan 1993, Dec 2010)
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MITgcm + 4D-VAR (adjoint)
GECCO2 mean surface speed (Jan 1993, Dec 2010)
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Some thoughts to move forward

- Re-gridding will be necessary. To what grid?

- Need to define a proper metric for velocity
(vector) assessment

- Need a comprehensive comparison table as e.qg.
In Chevallier et al. 2016 Clim. Dyn.

- Important to determine when and where spread
of reanalyses Is lower than mean bias

- To the extent of possible, relate bias to model
characteristics
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